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APPARATUS AND METHOD FOR COOKING 
AND DISPENSING STARCH 

CLAIM FOR PRIORITY 

This application claims the benefit of the filing date of that 
certain United States provisional patent application disclos 
ing the same invention, tiled "Simplified Apparatus and 
Method for Cooking and Dispensing Starch” and filed Jun. 
3, 1999 under application Ser. No. 60/137,600. 

TECHNICAL FIELD 

Our invention relates to a method and apparatus for 
cooking laundry Starch. More particularly, the invention 
relates to an apparatus and method for the cooking and 
dispensing of Single batches of laundry Starch which are 
cooked and discharged in consecutive Single batches as 
needed to one or more commercial laundry machines. 

BACKGROUND ART 

The problems of existing Starch cookers include insuffi 
cient agitation resulting in lumpy Starch, inferior Starching 
and Starch build-up on preSS heads, overcooking the Starch 
resulting in inferior Starching of the garments, fouling of 
unused Starch; and danger to employees from the manual 
transfer of hot starch Solution from the starch cooker to the 
laundry machine. These problems were first addressed by 
the Single-batch Starch cooking and dispensing apparatus 
described in U.S. Pat. No. 5,437,169; and in the improve 
ments and method described in U.S. Pat. No. 5,901,584. 

DISCLOSURE OF INVENTION 

We disclose an apparatus for cooking and dispensing 
Starch to one or more laundry machines. The apparatus of the 
preferred embodiment comprises a hopper for holding dry 
Starch, the hopper being positioned over a mixing chamber 
for mixing dry Starch and water together to form a Starch and 
water mixture. The hopper has a Stirrer positioned within it, 
the Stirrer being connected to a stirrer motor; and also an 
auger positioned with respect to the hopper So as to receive 
dry starch from the hopper and deliver a predetermined 
amount of dry Starch to the mixing chamber. The auger has 
an auger motor to drive it. The mixing chamber has a 
circulation pump for circulating the Starch and water mixture 
within the mixing chamber. 
A pressure pump having an input and an output has its 

input connected to the mixing chamber. A cooking chamber 
has a fist opening connected to the output of the preSSure 
pump, a Second opening for receiving Steam, and a third 
opening for discharge of cooked Starch A Steam Valve is 
connected to the Second opening of the cooking chamber, 
and a temperature-regulating valve connected to the Steam 
Valve; a Source of Steam connected to the temperature 
regulating valve. A manifold is connected to the third 
opening of the cooking chamber, and a plurality of remotely 
actuated discharge valves are connected to the manifold. The 
discharge valves are connected to a corresponding plurality 
of laundry machines. 
A computer is operatively connected to the pressure pump 

and the Steam Valve; the computer being programmed to: 
respond to a Signal from a laundry machine requesting 
Starch, Start the pressure pump a pre-determined time before 
opening the Steam Valve, Stop the pressure pump a prede 
termined time after closing the Steam Valve, Start the Stirrer 
motor a predetermined time after opening the Steam Valve, 
Stop the Stirrer motor a predetermined time before closing 
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2 
the Steam Valve, Start the auger motor a predetermined time 
after opening the Steam Valve, Stop the auger motor a 
predetermined time before closing the Steam Valve, open the 
discharge valve connected to a laundry machine requesting 
cooked Starch a predetermined time before Starting the 
preSSure pump, and, close the discharge valve connected to 
the laundry machine requesting cooked Starch a predeter 
mined after Stopping the preSSure pump. 

Other embodiments of the invention may serve only one 
laundry machine, Such embodiments may be directly con 
nected to the laundry machine without connection to a 
manifold or discharge valve. 

DESCRIPTION OF THE DRAWINGS 

FIGS. 1 and 2 and show side views of the starch hopper 
with the stirrer for the dry starch, and the auger for deliv 
ering dry Starch to the mixing chamber. 

FIG. 3 is a perspective, cut-away view of the starch 
mixing chamber, preSSure-building pump, mixing pump and 
Starch cooking means of the preferred embodiment. 

FIG. 4 is a perspective, cut-away view of the Starch mixing 
chamber, preSSure-building pump, mixing pump and Starch 
cooking means, showing an alternate embodiment having a 
Submersible mixing pump internal to the Starch mixing 
chamber. 

FIG. 5 is a perspective view of the preferred embodiment 
showing the hopper and mixing chamber assembled. 

FIG. 6 is a Schematic diagram of the typical connection of 
the computer control means to the preferred embodiment 
and a plurality of laundry machines. 

FIGS. 7 and 8 are a flow chart showing the flow of control 
implementing the timing method of the preferred embodi 
ment. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

As shown in FIGS. 1 and 2, laundry starch is held in the 
hopper (10) to be dispensed into a mixing chamber (35). The 
hopper has mixing means, shown in FIG. 5 a stirrer motor 
(20), which turns one or more stirrers (15) to continuously 
keep the starch in the hopper (10) flowing freely into the 
auger (25). The stirrers (15) may be solid rods, flexible rods, 
or whips made of wire, chain, or cord. The auger (25) is 
turned by an auger motor (30). Both the auger motor (30) 
and the stirrer motor (20) are actuated selectively by the 
computer (110) described below. The auger (25) delivers 
starch from the hopper (10) into the mixing chamber (35). 
Typically, the auger (25) and the stirrers (15) will turn at 
about 20 rp.m. The stirrer motor (20) and auger motor (30) 
Start in the Sequence described below. 
The stirrer motor (20) and the auger motor (30) will 

typically be timed to run between 4 Seconds to 4 minutes, 
depending on the Volume of Starch needed by a laundry 
machine, as signaled by a computer (110), described below. 
For a request to Supply Sufficient Starch for a medium Starch 
cycle, the weight of dry starch dispensed by the auger (25) 
into the mixing chamber (35) will typically range between 
0.456 kg (16 oz.) and 9.12 kg (320 oz.). For light starch these 
amounts will be half of this range, and for heavy Starch, 
twice this range. The weight of Starch required depends on 
the size of the laundry machine requesting Starch with larger 
machines requiring more Starch 
As shown in FIG. 3, The mixing chamber (35) receiving 

the starch from the hopper (10) is kept filled with water by 
means of a float Switch (47) actuated by a level control (45). 
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The water flows into the mixing chamber through a water 
inlet (50). Preferably, an overflow Switch (50) responds to a 
potential overflow of the mixing chamber (35) should the 
float switch (47) fail to shut off inflowing water when the 
tank is full. An external mixing pump (60) runs to maintain 
the Starch in Suspension in the water. In another embodiment 
of the invention, shown in FIG. 4, the mixing chamber (35) 
contains at least one internal Submersible mixing pump (55), 
which pump or pumps keep the Starch and water mixed into 
a Suspension. In the preferred embodiment these mixing 
pumps run continuously. 

The Starch-water Suspension flows from the mixing cham 
ber (35) through an outlet (75) to a pressure-building pump 
(70). This pressure pump (70) maintains the pressure of the 
Starch-water Suspension at approximately the pressure of 
typical city water Systems. A Suitable high-pressure gear 
pump is used in the preferred embodiment, although rotary 
Vane pumps or a centrifugal pump may also be used. A 
typical flow from the pump is approximately 31 liters (10 
gallons) per minute. The Starch-water Suspension flows from 
the pump outlet (75) to the first opening (85) of a cooking 
chamber (80). The preferred cooking chamber is a high 
preSSure Stainless-Steel pipe tee. It is important that the 
cooking chamber (80) have a sufficiently small volume to 
allow almost instant cooking of the Starch and water mix as 
it encounters steam in the cooking chamber (80). Possible 
alternate cooking chambers could be valves or other pipe 
fittings or combinations, or Specially formed chambers. The 
cooking chamber (80) also has a second opening (90) for 
receiving steam from a steam valve (100), and a third 
opening (95) for discharging cooked Starch to remotely 
actuated discharge valves (125) connected on a manifold 
(120) to one or more laundry machines. A Suitable discharge 
valve (125) is a motor-actuated ball valve model SM24-SUS 
manufactured by Belimo. A suitable steam valve (100) is the 
Solenoid-actuated RED HAT ASCO model 8220G25 manu 
factured by Automatic Switch Company. An adjustable 
temperature-regulating valve (105) is connected between the 
steam valve (100) and a source of steam The temperature 
regulating valve (105) is preferably a ball valve or other 
Valve having a manual adjustment, So that the Volume of 
steam entering the steam valve (100) may be adjusted, and 
thus the temperature in the cooking chamber (80) set to its 
optimum value. The cooking chamber (80) can thereby be 
Set for a pre-determined Steam-water mix, and thus the 
temperature of the cooked Starch output can be accurately 
controlled. For best results, the temperature of the starch 
water Suspension should be maintained between 85 degrees 
C. and 96 degrees C. (185 degrees F. and 205 degrees F). 
The computer (110) actuates the starch-cooking apparatus 

when a laundry machine connected to the computer (110) 
electrically signals a request for cooked Starch. A line from 
the cooking chamber (80) may thus be kept charged with 
cooked Starch-water Suspension and deliver a batch of Starch 
through this line to one or more laundry machines when each 
machine Signals the control unit with a request for Starch. 
Manual control of starch delivery from the cooking chamber 
(80) to a laundry machine is also possible by manual control 
of the circuits actuating the steam valve (100). 

After the predetermined Volume of cooked Starch has 
been delivered to a laundry machine, the pressure pump (70) 
continues to run for a predetermined time to wash out the 
cooked Starch Solution from the lines. This time typically 
varies from 15 Seconds to 2 minutes, depending on the size 
of the laundry machine. In the preferred embodiment, each 
laundry machine connected to the Starch-cooking and dis 
pensing apparatus may have its wash-out time Set indepen 
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4 
dently of other laundry machines, by programming the 
computer (110) though a user control panel (130). 

FIG. 6 depicts the connection of the computer (110) to 
other functional elements of the preferred embodiment. A 
user control panel (130) allows users to program the param 
eters of Starch weight, washout times, and the cycle times 
T1, T2, T3, T4, and T5, described below. An input interface 
(135) receives signals from laundry machines connected to 
the Starch-cooking and dispensing apparatus. The input 
interface (135) converts the various high-level signals used 
by different laundry machines to a level compatible with 
low-level computer logic signals. A computer (110) is pro 
grammed to respond to the parameters Set by the user at the 
user control panel (130), and to respond to the signals from 
one or more laundry machines connected to the input 
interface (135). Preferably, the computer (110) waits a 
predetermined interval Such as 10 Seconds to determine that 
an apparent Start signal is valid and not line noise. In the 
preferred embodiment, the computer (110) is a programmed 
microcontroller, such as an 82C251 chip manufactured by 
the Intel Corporation. Other embodiments of the invention 
could use different programmed microcontrollers, or a 
general-purpose computer programmed to carry out the 
functions described in this disclosure, or the computer (110) 
could be a connection to a computer network having one or 
more computers programmed to carry out the functions 
described in this disclosure. 

A bank of conventional relays and junctions (115) is 
connected to the computer (110) So as to provide a means for 
the relatively low-level Signals typically found in computer 
Systems to control power for the motors and valves of the 
Starch-cooking apparatus. Solid-State relays are used in the 
preferred embodiment, although mechanical relays could 
also be used. 

As further shown in FIG. 6, the bank of relays and 
junctions (115) is operatively connected to the Steam valve 
(100), the pressure pump (70), the mixing pump (60), the 
auger motor (30), and the stirrer motor (20). Each discharge 
valve (125) associated with a particular laundry machine is 
operatively connected to the bank of relays and junctions 
(115), so that the discharge valve (125) may be opened and 
closed as described below. In the embodiment having only 
one laundry machine connected to the Starch-cooking 
apparatus, no discharge valve (125) is required. Each dis 
charge valve (125) is of course connected to the output of the 
cooking chamber (80) through the manifold (120). 

FIGS. 7 and 8 are flowcharts describing the flow of 
control in a cycle of the Starch cooking apparatus. At (200) 
the computer (110) receives and verifies a start signal from 
a connected laundry machine. At (220) the computer (110) 
tests to see if the apparatus is connected to one or more 
machines. If the connection is to more than one machine on 
a manifold (120), the computer (110) at step (225) com 
mands the opening of the discharge valve (125) associated 
with that machine. The computer (110) delays a time T1 at 
step (230). Time T1 is the time to allow substantially 
complete opening of the discharge valve (125). This time 
will be approximately 15 seconds for the valve used in the 
preferred embodiment. After delay T1, execution continues 
at step (240). If only one machine is connected to the 
apparatus, execution continues from Step (220) to step (240), 
at which step the computer (110) commands the pressure 
pump to Start. 

After a delay, T2, the computer (110) at step (260) 
commands the steam valve (100) to open. Delay T2 is 
approximately 2 Seconds in the preferred embodiment. After 
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the computer (110) commands the steam valve (100) to open 
at step (260), the computer (110) delays time T3. T3 should 
be about 10 Seconds, So as to allow the Steam and the 
cooking chamber (80) to reach optimal cooking temperature. 
The computer (110) then commands the start of the stirrer 
and auger motors (20 and 30). 
At this point in the process, Starch and water Suspension 

and Steam are flowing into the cooking chamber (80), being 
cooked, and conveyed through the third opening (95) of the 
cooking chamber (80) to the requesting laundry machine. 
This process continues for a time T4 at step (300). Time T4 
will range from 4 Seconds to 4 minutes, depending on the 
predetermined amount of Starch programmed into the com 
puter (110) for the machine requesting Starch 

After delay T4, the computer (110) commands the stirrer 
and auger motors (20 and 30) to stop at step (310). After this 
time the computer (110) commands a delay, T5, at step 
(320). Delay T5 allows the pressure pump (70) to continue 
operation for a time Sufficiently long to wash exceSS Starch 
and water mix from the lines connecting the apparatus with 
the laundry machine. This time will vary from approxi 
mately 15 Seconds to 2 minutes and is dependent upon the 
Size of the connected laundry machine. The user programs 
time T5 into the computer (110). 

After delay T5, the computer (110) commands the steam 
valve (100) to shut at step (330). At step (340), the computer 
(110) commands a delay of time T2 again to allow the steam 
valve to close, and commands the pressure pump (70) to turn 
off at step (350). A test is made at step (360) to determine if 
the apparatus is connected to multiple machines. If So, at 
step (370) the computer (110) commands the respective 
discharge valve (125) to close. In either case, execution 
returns to step (380), where the computer (110) is waiting for 
another start Signal from a laundry machine. 
We direct the reader's attention to all papers and docu 

ments filed concurrently with or previous to this specifica 
tion in connection with this application and which are open 
to public inspection with this specification and the contents 
of all Such papers and documents are incorporated herein by 
reference. 
What is claimed is: 
1. An apparatus for cooking and dispensing Starch to a 

laundry machine, the apparatus comprising: 
a. a mixing chamber for mixing dry Starch and water 

together to form a Starch and water mixture; 
b. a preSSure pump having an input and an output, the 

preSSure pump having its input connected to the mixing 
chamber; 

c. a cooking chamber, the cooking chamber having a first 
opening connected to the output of the preSSure pump, 
a Second opening for receiving Steam, and a third 
opening for discharge of cooked Starch; 

d. a steam Valve connected to the Second opening of the 
cooking chamber; 

e. a temperature-regulating valve connected to the Steam 
valve; 

f. a Source of Steam connected to the temperature 
regulating Valve; and, 

g. a computer operatively connected to the pressure pump 
and the Steam Valve, the computer being programmed 
to Start the pressure pump a pre-determined time before 
opening the Steam Valve, and to Stop the pressure pump 
a predetermined time after closing the Steam Valve. 

2. The apparatus of claim 1 where the apparatus further 
comprises an auger connected to an auger motor for dis 
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6 
pensing a predetermined amount of dry Starch into the 
mixing chamber. 

3. The apparatus of claim 2 where the computer Starts the 
auger motor a predetermined time after opening the Steam 
valve. 

4. The apparatus of claim 2 where the computer Stops the 
auger motor a predetermined time before closing the Steam 
valve. 

5. The apparatus of claim 1 where the apparatus further 
comprises a Stirrer connected to a stirrer motor for main 
taining a Smooth flow of dry Starch into the mixing chamber. 

6. The apparatus of claim 5 where the computer starts the 
Stirrer motor a predetermined time after opening the Steam 
valve. 

7. The apparatus of claim 5 where the computer stops the 
Stirrer motor a predetermined time before closing the Steam 
valve. 

8. The apparatus of claim 1 further comprising at least one 
circulation pump internal to the mixing chamber, for circu 
lating the Starch and water mixture within the mixing 
chamber. 

9. The apparatus of claim 1 further comprising a least one 
circulation pump external to the mixing chamber for circu 
lating the Starch and water mixture within the mixing 
chamber. 

10. The apparatus of claim 1 where the computer is 
responsive to a Signal from a laundry machine requesting 
Starch. 

11. An apparatus for cooking and dispensing Starch to one 
or more laundry machines, the apparatus comprising: 

a. a mixing chamber for mixing dry Starch and water 
together to form a Starch and water mixture; 

b. a pressure pump having an input and an output, the 
preSSure pump having its input connected to the mixing 
chamber; 

c. a cooking chamber, the cooking chamber having a first 
opening connected to the output of the preSSure pump, 
a Second opening for receiving Steam, and a third 
opening for discharge of cooked Starch; 

d. a steam Valve connected to the Second opening of the 
cooking chamber; 

e. a temperature-regulating valve connected to the Steam 
valve; 

f. a Source of Steam connected to the temperature 
regulating Valve; 

g. a manifold connected to the third opening of the 
cooking chamber; 

h. One or more discharge valves connected to the 
manifold, each of the discharge valves connected to a 
corresponding laundry machine; 

i. a computer operatively connected to the pressure pump, 
the Steam Valve, and the discharge valves, the computer 
being programmed to Start the pressure pump a pre 
determined time before opening the Steam Valve, and to 
Stop the pressure pump a predetermined time after 
closing the Steam Valve; and further to open the dis 
charge valve connected to a laundry machine request 
ing cooked Starch a predetermined time before Starting 
the preSSure pump, and to close the discharge valve 
connected to the laundry machine requesting cooked 
Starch a predetermined after Stopping the pressure 
pump. 

12. The apparatus of claim 11 where the apparatus further 
comprises an auger connected to an auger motor for dis 
pensing a predetermined amount of dry Starch into the 
mixing chamber. 
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13. The apparatus of claim 11 where the computer starts 
the auger motor a predetermined time after opening the 
Steam Valve. 

14. The apparatus of claim 13 where the computer stops 
the auger motor a predetermined time before closing the 
Steam Valve. 

15. The apparatus of claim 11 where the apparatus further 
comprises a Stirrer connected to a stirrer motor for main 
taining a Smooth flow of dry Starch into the mixing chamber. 

16. The apparatus of claim 15 where the computer starts 
the Stirrer motor a predetermined time after opening the 
Steam Valve. 

17. The apparatus of claim 15 where the computer stops 
the Stirrer motor a predetermined time before closing the 
Steam Valve. 

18. The apparatus of claim 11 further comprising at least 
one circulation pump internal to the mixing chamber, for 
circulating the Starch and water mixture within the mixing 
chamber. 

19. The apparatus of claim 11 further comprising a least 
one circulation pump internal to the mixing chamber for 
circulating the Starch and water mixture within the mixing 
chamber. 

20. The apparatus of claim 11 where the computer is 
responsive to a signal from a dry machine requesting Starch. 

21. An apparatus for cooking and dispensing Starch to one 
or more laundry machines, the apparatus comprising: 

a. a hopper for holding dry Starch, the hopper positioned 
over a mixing chamber for mixing dry Starch and water 
together to form a Starch and water mixture; 

b. a stirrer positioned within the hopper, the Stirrer con 
nected to a Stirrer motor; 

c. an auger positioned with respect to the hopper So as to 
receive dry Starch from the hopper and deliver a 
predetermined amount of dry Starch to the mixing 
chamber; the auger having an auger motor; 

d. a circulation pump for circulating the Starch and water 
mixture within the mixing chamber; 

e. a pressure pump having an input and an output, the 
preSSure pump having its input connected to the mixing 
chamber; 

f. a cooking chamber, the cooking chamber having a first 
opening connected to the output of the preSSure pump, 
a Second opening for receiving Steam, and a third 
opening for discharge of cooked Starch; 

g. a steam Valve connected to the Second opening of the 
cooking chamber; 

h. a temperature-regulating valve connected to the Steam 
valve; 

i. a Source of Steam connected to the temperature 
regulating Valve; 

j. a manifold connected to the third opening of the 
cooking chamber; 

1O 
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k. a plurality of discharge valves connected to the 

manifold, the discharge valves further connected to a 
corresponding plurality of laundry machines, 

1. a computer operatively connected to the preSSure pump 
and the Steam Valve, the computer being programmed 
to: 

(1) respond to a signal from a laundry machine request 
ing Starch, 

(2) start the pressure pump a pre-determined time 
before opening the Steam Valve, 

(3) Stop the pressure pump a predetermined time after 
closing the Steam Valve, 

(4) start the stirrer motor a predetermined time after 
opening the Steam Valve, 

(5) stop the stirrer motor a predetermined time before 
closing the Steam Valve, 

(6) start the auger motor a predetermined time after 
opening the Steam Valve, 

(7) Stop the auger motor a predetermined time before 
closing the Steam Valve, 

(8) open the discharge valve connected to a laundry 
machine requesting cooked Starch a predetermined 
time before starting the pressure pump, and, 

(9) close the discharge valve connected to the laundry 
machine requesting cooked Starch a predetermined 
after Stopping the pressure pump. 

22. A method for cooking and dispensing Starch to one or 
more laundry machines, comprising the Steps of: 

a. receiving a start Signal from a laundry machine request 
ing cooked Starch; 

b. opening a discharge valve to the requesting machine; 
c. delaying for a first time Sufficient to allow the discharge 

Valve to open; 
d. Starting a pressure pump; 
e. opening a Steam Valve connected to a cooking chamber; 
f. delaying for a time Sufficient for the cooking chamber 

to reach optimum cooking temperature; 
g. Starting motors for a Stirrer of dry Starch, and an auger 

for delivering dry Starch to a mixing chamber; 
h. delaying for a time Sufficient to allow a cooked Starch 

mixture to be dispensed to the requesting laundry 
machine; 

i. Stopping the Stirrer and auger motors, 
j. delaying for a time Sufficient to wash exceSS cooked 

Starch from lines connecting the cooking chamber and 
the requesting laundry machine; 

k. turning off the Steam Valve; 
1. turning off the pressure pump; and, 
m. closing the discharge valve. 

k k k k k 
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